Effective cryopreservation of human embryonic stem cells by the open pulled straw vitrification method.
Human embryonic stem (ES) cells originate from the inner cell mass of the blastocyst, and retain in culture the properties of pluripotent cells of the early embryo. The study aim was to determine whether the open pulled straw (OPS) vitrification method, which is highly effective for the cryopreservation of embryos, might be also efficient for human ES cells. All human ES cell clumps that were vitrified by the OPS method could be recovered upon thawing, and gave rise to ES cell colonies after plating. Vitrified colonies were significantly smaller and showed an increased level of background differentiation compared with control colonies. However, these unwanted effects could be overcome by additional cultivation of the colonies for 1 and 2 days respectively. The vitrified human ES cells were cultivated for prolonged periods and retained the properties of pluripotent cells, including a normal karyotype, expression of the transcription factor Oct-4 and surface markers that are characteristic to human ES cells. When grafted into SCID mice, the vitrified cells gave rise to teratomas containing derivatives of all three embryonic germ layers. Vitrification by the OPS method is reliable and effective for the cryopreservation of human pluripotent embryonic stem cells.